Substrate selectivity and conformational space available to bromoxynil and acrylonitrile in iron nitrile hydratase.
Nitrile hydratase (NHase) is used in the commercial conversion of acrylonitrile to acrylamide. There are two main types of NHase: the iron containing and the cobalt containing NHase. They catalyze the conversion of a wide variety of nitriles to their corresponding amides. The Co-NHases are more robust and have wider substrate specificity than the Fe-NHase. We have used dihedral and positional variational Monte Carlo conformational searches to determine the conformational space available to acrylonitrile and bromoxynil bound to the iron in the active site of NHase. Dioxane is an Fe-NHase inhibitor, but has no effect on Co-NHase activity. Our conformational searches showed that although the dioxane restricts the conformational freedom of the iron coordinated acrylonitrile, there is enough room in the active site for both the acrylonitrile and dioxane. A conformational search of dioxane in the active site of Fe-NHase, in the absence of a substrate, revealed that the acrylonitrile and dioxane do not share the same space. We have also shown that if the function of the metal ions in NHases is to activate the nitrile by binding to it and acting as a Lewis acid, then the entrance and channel residues are most likely responsible for Fe-NHase's inability to hydrolize bromoxynil.